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. , ( )
. $v_{b}(x, t)$ ,
$u(x, t)$ ($x,$ $t$ 1 ) [5] :
$v_{b}=(1+ \frac{\gamma-1}{\sqrt{P_{r}}})\sqrt{\nu_{e}}\frac{\partial^{-\frac{1}{2}}}{\partial t^{-\frac{1}{2}}}(\frac{\partial u}{\partial x})+\frac{\sqrt{\nu_{e}}}{\sqrt{P_{r}}(1+\sqrt{P_{f}})}(\frac{1}{T_{e}}\frac{\mathrm{d}T_{e}}{\mathrm{d}x})\frac{\partial^{-\frac{1}{2}}u}{\partial t^{-\frac{1}{2}}}$. (1.1)
, $\nu_{e}(x)$ , $\gamma,$ $Pr$ }i .
$T_{e}(x)$ , 2 , $\nu_{e}$ .
$\pm 1/2$ $[6,7]$ :






$/_{\dot{}}\mathrm{s},$ ........, . $\mathfrak{l}$ ..
! $^{}$ $\iota$, $\cdot$ ..... -1/2
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$\acute{\iota}_{\mathfrak{l}1\prime^{\prime^{\prime^{\prime^{---\sim------------}}}}}|.\prime 1/2\backslash _{/’\backslash }$
’
$t$
1: $\exp(-t^{2})$ $\pm 1/2$
, $\alpha$ 1/2 -1/2 . , $u$ $\exp(-t^{2})$
$\pm 1/2$ 1 . $(t\gg 1)$
.
, $v_{b}$ $-dv_{b}$
. , , 1
$u/\partial x$ $-(\rho_{e}a_{e}^{2})^{-1}\Psi/\partial t$ , 1/2
. , $\rho_{e}(x),$ $a_{e}(x)$ , , 1
-1/2 1/2 . , 1
, $-p’v_{b}$
, , 1/2 ,
. , .
, .
, (1.1) 2 .
, , $d/u$
\rho ea . , -1/2











$\frac{\partial f}{\partial X}-f\frac{\partial f}{\partial\theta}+\frac{1}{4H_{e}}\frac{\mathrm{d}H_{e}}{\mathrm{d}X}f=-\delta_{e}\frac{\partial^{1}\mathrm{z}f}{\partial\theta^{1}2}+\frac{\lambda_{e}}{H_{e}}\frac{\mathrm{d}H_{e}}{\mathrm{d}X}\frac{\partial^{-1}2f}{\partial\theta^{-1}2}+\beta\frac{\partial^{2}f}{\partial\theta^{2}}-K\frac{\partial g}{\partial\theta}$ , (2.1)
$\frac{\partial^{2}g}{\partial\theta^{2}}+\delta_{re}\frac{\partial^{\frac{\mathrm{s}}{2}}g}{\partial\theta^{\frac{3}{2}}}+\Omega_{e}g=\Omega_{e}f$ . (2.2)
3/2 1/2 1 . $f$ , g
$P$ , $p_{c}$ , :
$\epsilon f=[(\gamma+1)/2\gamma]d/p_{0},$ $\epsilon g=[(\gamma+1)/2\gamma]p_{\mathrm{c}}’/p_{0}$ ( , $\epsilon(0<\epsilon\ll 1)$
). , $X,$ $\theta$
a :
$X= \epsilon\omega\int_{0}^{x}\frac{\mathrm{d}x}{a_{e}}$ $\theta=\omega(t-\int_{0}^{x}\frac{\mathrm{d}x}{a_{e}})$ . (2.3)
, $\omega$ . $H_{e}(X)$ $X=0$ $T_{0}$






$K= \frac{\kappa}{2\epsilon},$ $\Omega_{e}=(\frac{\omega_{e}}{\omega})^{2}$ .
, C CT $1+(\gamma-1)/\sqrt{Pr},$ $1/\sqrt{Pr}(1+\sqrt{Pr})$ , $\nu_{\ }$
. $R^{*}$ ,
. H . $\kappa(\ll 1)$
, . $\omega_{e}$
, $X$ . $e$






$p’u$ , (2.1), (2.2) :
$\frac{\mathrm{d}}{\mathrm{d}X}\int_{-\infty}^{\infty}H_{e}^{1/2}f^{2}\mathrm{d}\theta=2H_{e}^{1/2}\int_{-\infty}^{\infty}[(\delta_{\mathrm{e}}\frac{\partial f}{\partial\theta}+\frac{\lambda_{e}}{H_{e}}\frac{\mathrm{d}H_{e}}{\mathrm{d}X}f)\frac{\partial^{-l}2f}{\partial\theta^{-1}2}$
$- \beta(\frac{\partial f}{\partial\theta})^{2}-\frac{\delta_{re}K}{\Omega_{e}}\frac{\partial g}{\partial\theta}\cdot\frac{\partial^{\mathrm{g}}2g}{\partial \mathrm{f}\theta^{\mathrm{l}}2}]\mathrm{d}\theta$ . (3.1)











. , . (2.1), (2.2)
.
$(f,g)arrow(Kf, Kg)$ ($X$, $(X/K\sqrt{\Omega_{e0}},\theta/\sqrt{\Omega_{e0}})$ . (3.3)
, 0 $X=0$ . , $K$ $\Omega_{e}$ 1,
H , $\theta,$ $X$ :
$\theta=\omega_{e0}(t-\int_{0}^{l}\frac{\mathrm{d}x}{a_{e}})$ , $X= \frac{m_{e0}}{2}\int_{0}^{l}\frac{\mathrm{d}x}{a_{e}}$ . (3.4)
$\delta_{e},$ $\lambda_{e},$ $\delta_{re},$ $\beta$ :
$( \delta_{e}, \lambda_{\mathrm{e}}, \delta_{re}, \beta)arrow(\frac{2C\sqrt{\nu_{e}/\omega_{e0}}}{\kappa R^{*}},$
$\frac{(C+2C_{T})\sqrt{\nu_{e}/\omega_{e0}}}{\kappa R}.,$ $\frac{2\sqrt{\nu_{e}/\omega_{\mathrm{e}0}}}{r},$
$\frac{\nu_{de}\omega_{e0}}{\kappa a_{e}^{2}})$ . (3.5)
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$\nu_{e}$ H ,
$(\delta_{e}, \lambda_{e}, \delta_{re})=(\delta_{e0}, \lambda_{\mathrm{e}0}, \delta_{re0})\sqrt{H_{e}}$ . (3.6)
, 0 $X=0$ , $\beta$ H .
$T_{e}(x)$ , :
$T_{e}(x)=T_{0}(1+ \frac{x}{l})$ . (3.7)
1}2 . $H_{e}(X)$ (3.4)
$H_{e}(X)=(1+ \frac{a_{e0}}{m_{e0}l}X)^{2}$ (3.8)
. , [3]
, . , $4\mathrm{c}\mathrm{m}$,
$3.6\mathrm{m}\mathrm{m}$ , $\kappa=0.2,$ $\epsilon=0.1,$ $\omega_{e0}/2\pi=238$ Hz , , $\delta_{e0}=0.018$ ,
$\delta_{\mathrm{r}e0}=0.053,$ $\lambda_{e0}=0.003$ . , $a_{e0}/\kappa\omega_{e0}l=1/4$ .
, $l1\mathrm{h}4.6\mathrm{m}$ , $x=l1\mathrm{h}X=1.66$ .
32.
$s(0<s<1)$ [2] :
-4 $\tan^{-1}\sqrt{\frac{f_{+}-f}{f-f_{-}}}+\frac{2s}{\sqrt{-+-}}\cross\log|\frac{[\sqrt{-f_{-}(f_{+}-f)}-\sqrt{f_{+}(f-f_{-})}]^{2}}{(f_{+}-f_{-})f}|=|\theta|$ . (3.9)
$f_{\pm}$
$f_{\pm}=-2(s- \frac{2}{3})\pm\sqrt{-\frac{4}{3}s+\frac{16}{9}}$ (3.10)
. , $g$ (2.2) , ,
$f^{2}/2+sf$ .
$H_{e}^{1/4}f$ $I_{1}$ , $H_{e}^{1/2}f^{2}$
I2 :










2: $(s=0.5)$ :(a) $f$ (b) $I_{1}$ , I2
$s=0.5$ 2 . 2(a) $f$ .
, . $\sqrt{H_{e}}f$
, . 2(b) , $I_{1}$ I2
. , . $s=0.5$ , $X=0$ $I_{1}$
$I_{2}$













$f( \theta, X=0)=\frac{1}{2}[\tanh(\frac{\theta}{b}+\frac{\tau}{2})-\tanh(\frac{\theta}{b}-\frac{\tau}{2})]$ .
$b$ , $\tau$ . $I_{1}$ , I2




4: $vb$ (2.1) 1 2 $X=4$
, , .
$I_{2}(X=0)= \int_{-\infty}^{\infty}f^{2}\mathrm{d}\theta=\frac{b\tau}{2}(\tanh\frac{\tau}{2}+\coth\frac{\tau}{2})-b\approx b(\tau-1)$ for $\tau\gg 1$ . (3.15)
$3|^{}.b=8,$ $\tau=10$ . 3(a) $f$ , 3(b)
. .
. .
72 , 7 . , $X=4$
. I, . ,
, .
, 4 $v_{b}$ (2.1) 1 2
$X=4$ . , 1 , 2
. ,
, $\theta=0$ ,
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